The mechanism of the hyperlipidaemia is unclear but it may be related to the glucose intolerance with hyperinsulinaemia which is found in uraemia. In view of the risk of premature atherosclerosis, plasma lipid concentrations should be monitored in children with chronic renal failure and attempts made to ameliorate hyperlipidaemia with appropriate dietary manipulations.
Hyperlipidaemia is a frequent finding in uraemic adults (Bagdade et al., 1968; Gutman et al., 1973; Ibels et al., 1975) . Many children with chronic renal failure are now being treated by regular haemodialysis and are often encouraged to take carbohydrate and fat supplements in their diet in an attempt to improve growth. An assessment of plasma lipids, particularly in relation to diet, therefore becomes important for rational management of these children.
We report plasma concentrations of triglycerides (TG) and cholesterol in children on regular haemodialysis with particular reference to diet, nutritional status, plasma concentrations of immunoreactive insulin (IRI), and blood glucose levels.
Patients
Sixteen children, 9 boys and 7 girls, with a mean age of 14 years (range 11-17 years) were studied. All patients were stable at the time of investigation and had been on dialysis for more than 6 months (range 7 months-6 years). None had the nephrotic syndrome, clinical or biochemical evidence of diabetes mellitus, or liver disease, or a known family history of hyperlipoproteinaemia. All the children were dialysed overnight at home for 30 hours per week in three sessions, 13 (McCance and Widdowson, 1969) . For this investigation the intake record closest to the time of study was used and was within 3 weeks of the blood specimens being obtained. The dietary intakes were expressed as a percentage of the recommended intake (% RI) for the height-age of the child (Department of Health and Social Security, 1969) .
Analytical. Plasma TG was measured by the semiautomated fluorimetric method of Cramp and Robertson (1968) and plasma cholesterol by the automated method of Levine and Zak (1964) . The double-antibody immunochemical technique was used to measure IRI (Morgan and Lazarow, 1963 
Results
Clinical data of the patients are given in Table 1 . Table 2 gives the plasma lipids, IRI, albumin, and transferrin concentrations and blood glucose levels in the patients and controls. There were significant increases in both the plasma TG and plasma cholesterol concentrations in the patients compared with controls. No relationship was found between plasma lipid levels and age or sex of the patients or their ideal body weight for height-age. No patient had detectable chylomicrons or a broad beta-band on lipoprotein electrophoresis. Type IV hyperlipoproteinaemia was the predominant finding, occurring in 10 of the children. Four had type IIb and 2 had normal patterns. There was a significant increase in basal IRI and fasting blood glucose in the patients compared with controls. The fasting plasma TG was positively correlated with basal IRI (Fig. 1 ), but not with fasting blood glucose. IRI and fasting blood glucose were not correlated. Plasma albumin correlation shown between plasma insulin and TG concentration is similar to that found in uraemic adults (Bagdade, 1970) and it is possible that hyperinsulinaemia might stimulate an increased hepatic TG production, as suggested for nonuraemic subjects (Reaven et al., 1967; Olefsky et al., 1974) . The role of diet in the pathogenesis of hypertriglyceridaemia in uraemia is not clear. No correlation existed between total energy intake and TG concentration, though higher total energy and protein intakes tended to be associated with lower levels. The TG levels reported here are about 65 % lower than those reported by Broyer et al. (1976) in children on dialysis, and energy and protein intakes in our children were considerably greater than in their study. However, other differences exist in the management of these children, for instance our children dialyse for about 30 hours a week compared with 16 hours a week. The proportion of total energy intake derived from carbohydrate correlated significantly with TG concentrations. Both Pennisi et al. (1976) and Broyer et al. (1976) (1977) reported a reduction in plasma TG levels by feeding diet low in carbohydrate and high in polyunsaturated fat. Unfortunately it is not known from their study which of the two variables in the diet altered the TG levels.
Plasma cholesterol concentrations are usually found to be normal in uraemic adults whereas our patients showed considerable increases both compared with controls and with the children reported by Broyer et al. (1976) , though 6 of 17 children in the latter study also showed significantly increased levels. We were unable to show any relationship between diet and plasma cholesterol, though Broyer et al. suggested a relationship with lipid intake. As our patients were taking energy supplements based on food high in saturated fats, it is possible that manipulation of the diet by increasing the polyunsaturated fat intake might lead to a fall in plasma cholesterol, and we are attempting this at present.
The finding of hyperlipidaemia in children on regular haemodialysis awaiting transplantation is disturbing in view of the relationship between hyperlipidaemia and arterial disease shown in prospective studies of normal populations (Kannel et al., 1971; Carlson and Bottiger, 1972) and the increased incidence of premature atherosclerosis and cardiovascular disease reported in adult patients on longterm haemodialysis (Lowrie et al., 1973; Lindner et al., 1974; Bagdade, 1975 
